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SPECIFICATION 
ENGINE STARTER 

Background of the Invention 

This invention relates to an engine starter for use in starting up an 
internal combustion engine. 

In an electromagnetic switch included in a conventional auxiliary rotary 
engine starter, main and auxiliary contacts are mounted for a two-step control of 
the motion of the starter motor at the start-up of the engine, a resistor is 
connected in series to the circuit formed when the auxiliary contact is closed, 
and the armatures of a battery and a motor are connected. On the other hand, 
the armatures of a battery and a motor are connected directly to the circuit 
formed when the main contact is closed. When the starting switch is turned on, 
electric current is supplied to a coil for pulling a movable member that causes 
the auxiliary contact to close. When the auxiliary contact is closed, electric 
current flows from the battery to the armature of the motor through the resistor 
to cause a pinion mounted on a motor axis to engage with a ring gear. 
Following the pinion-ring gear engagement, the main contact is closed and the 
starter motor rotates at a rated speed. In such an engine starter, main and 
auxiliary contacts are mounted on separate plungers (see, for example, 
Japanese Patent Laid-Open No. 07-109967, Para. 0009, Figure 1) 

Trouble with such an engine starter is that the starter itself must be 
large because it includes more than one plunger for driving main and auxiliary 
contacts separately, and it is difficult to lay out the terminals neatly. Thus, an 
engine starter wherein such size-reducing measure as the use of a movable 
contact point in common for closing and opening main and auxiliary contacts 
and the provision of an electromagnetic switch having a built-in resistor has 
been proposed (see, for example, Japanese Patent Laid-Open No. 07-174062, 
Para. 0009, Figure 2). 

Further, in such an electromagnetic switch wherein a coil for pulling a 
movable member is strengthened for the purpose of pulling the movable 
member more quickly, an induced counter electromotive force causing a 
difficulty in holding in place the movable member could generate following the 




release of the electromagnetic switch. A model wherein a single coil with a 
high impedance is used as a coil for driving a movable member and the main 
and auxiliary contacts are closed and opened with a time lag by connecting a 
resistor built-in in an electromagnetic switch in series to the auxiliary contact for 
supplying electric current to the armatures of the motor, as a measure for 
reducing induced counter electromotive force, has been proposed (see, for 
example, Japanese Patent Toku-hyou Laid-open 2001-508855). 

In the conventional electromagnetic switch, an auxiliary contact is 
disposed in a contact room together with the main contact, and such an 
auxiliary contact is small and is given a narrow contact gap. Therefore, 
powders of copper generating upon the bouncing and abrasion of the movable 
contact point on the stationary contact points could deposit on the surfaces of 
the movable and stationary contact points of the auxiliary contact and could 
inhibit insulation, thus inducing such a trouble as a start-up failure. 

The present invention has as its object the provision of an engine 
starter characterized by the rotation at a rated speed of the starter motor 
occurring after a slow engagement of the ring gear with the pinion, a wide 
tolerance for dimension in manufacture and the mounting of an electromagnetic 
switch including an auxiliary contact free from the effect of metal powders 
generated upon the closing and opening of the main contact. 

Summary of the Invention 

An engine starter according to the present invention comprises a starter 
motor, a pinion that advances to or recedes from a ring gear of an engine to 
engage or disengage with said ring gear, when driven by said starter motor, 
main and auxiliary contacts for driving said starter motor by two different speeds, 
a resistor connected to said auxiliary contact, a plunger assembly that supports 
movable contact points of said main and auxiliary contacts and shuttles 
between the non-working and working positions of said movable contact points, 
a switch coil that causes said plunger assembly to move to put said main and 
auxiliary contacts in and out of contact, and a starter switch including a driving 
mechanism causing said pinion to advance to and recede from said ring gear, 
wherein a separator is provided between said main and auxiliary contacts. 

Brief Description of the Drawings 

Figure 1 is a cross-sectional view of an engine starter embodying the 
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present invention. 

Figure 2 is a circuit diagram of the engine starter of Figure 1 . 

Figure 3 is a cross-sectional view of the engine starter along line A-A of 
Figure 1. 

Figure 4 is a side view of the engine starter of Figure 1 . 
Figure 5 is a cross-sectional view of the engine starter along line B-B of 
Figure 1. 

Figure 6 is an expansion plan of the resistor of the engine starter of 
Figure 1 . 

Figure 7 is a cross-sectional view of the main and auxiliary contact 
rooms formed in an engine starter also embodying the present invention. 

Detailed Description of the Preferred Embodiments 
Embodiment 1. 

Figure 1 is a cross-sectional view of an engine starter embodying the 
present invention. The engine starter is provided with a magnetically 
permeable pot-shaped casing 1 , a movable rod 4 in the form of a cylinder that 
moves between the unoperated and operated positions thereof along the 
central axis of the casing 1 and is biased toward a front bracket 2 by a movable 
rod return spring 3 disposed between an end face 1a toward the front bracket 2 
of the casing 1 and a stepped periphery 4a formed in the movable rod 4 round 
its end toward the front bracket 2, and an electromagnetic core 5 that is caulked 
at a holding section 1b of the casing 1, faced to the movable rod 4 and has a 
penetrating hole 5a in the center thereof, for the purpose of forming a magnetic 
circuit needed to drive the movable rod 4. 

The engine starter is further provided with a guide sleeve 6 in the form 
of a cylinder for surrounding the outer periphery of the movable rod 4 and 
slidably guiding the movable rod 4, a coil housing 7 concentrically surrounding 
the sleeve 6, a switch coil 8 housed within the coil housing 7, and a resistor 9 
disposed between the switch coil 8 and the casing 1 in the manner in which a 
gap is given between the resistor 9 and the switch coil 8, whereby the magnetic 
energy for driving the movable rod 4 is supplied to the magnetic circuit. 

The engine starter is further provided with a cup-shaped first switch 
cover 10 fastened to the electromagnetic core 5 at the end thereof opposite to 
the end toward the front bracket 2 and a cup-shaped second switch cover 11 
fastened to the first switch cover 10 at the end thereof opposite to the end 
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toward the front bracket 2. Also provided are a set of two first bolt terminals 12 
and 13 penetrating the cylindrical side wall of the first switch cover 10, auxiliary 
stationary contact points 14 and 15 fastened to the respective inner ends of the 
first bolt terminals 12 within the first switch cover 10, and two-stepped nuts 16 
each fastened to the screwed section formed in each of the first bolt terminals 
12 and 13 at each bolt terminal's end outside the first switch cover 10. The 
engine starter is also provided with a set of two second bolt terminals 17 and 18 
penetrating an end 11a of the second switch cover 11 facing to the first switch 
cover 10 and fastened to the second switch cover 11. Main stationary contact 
points 1 9 and 20 are fastened to the respective inner ends of the second bolt 
terminals 17 and 18 within the second switch cover 11, and nuts 22 are 
fastened to each of the second bolt terminals 17 and 18 with flat washers 21 at 
the outer ends of the terminals outside the second switch cover 11 . 
The first switch cover 10 and the second switch cover 11 define therein a main 
contact room 23 and an auxiliary contact room 24, and the auxiliary stationary 
contact points 14 and 15 constitute an auxiliary stationary contact point pair 25, 
and the main stationary contact points 19 and 20 constitute a main stationary 
contact point pair 26. A hole 1 0b is formed in the center of the bottom wall 10a 
of the cup-shaped first switch cover 10 facing to the main contact room 23, and 
the bottom wall 10a functions as a separating wall 27 separating the main 
contact room 23 from the auxiliary contact room 24. 

The engine starter is further provided with a conductive terminal 28 
connecting the first bolt terminal 12 and the second bolt terminal 17, a lead wire 
29 of the resistor 9 connected to both the first bolt terminal 13 and the second 
bolt terminal 18, a connecting line 30 drawn from the battery and connected to 
the second bolt terminal 17 and another connecting line 30 connected to the 
motor and the second bolt terminal 18 (see Figs. 1, 4 and 5). 

The engine starter is further provided with a contact shifting rod 31 that 
consists of two portions of which the one toward the main contact room 23 has 
a diameter smaller than that of the other, thus giving a two-stepped periphery to 
the rod, is fitted in a penetrating hole 4b of the movable rod 4 and extends up to 
the main contact room 23. Slidably disposed on the contact shifting rod 31 in 
close contact with the outer surface of the intermediate section of the contact 
shifting rod 31 is a first insulating bushing 32 that has a raised section 32a at 
about half way of its length. An auxiliary movable contact point pushing spring 
33 is disposed on the first insulating bushing 32 so that it abuts at one end 
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thereof against the side face of the raised portion 32a of the first insulating 
bushing 32 on the side close to the auxiliary contact room 24, and an insulating 
bracket 34 that has the form of a two-stepped ring is supported by the auxiliary 
movable contact point pushing spring 33 at the end opposite to the end abutting 
on the raised portion 32a of the insulating bushing 32 and is disposed around 
the first insulating bushing 32 for sliding along the outer surface of the insulating 
bushing. An auxiliary movable contact point 35 that is disc-shaped is secured 
to the outer surface of the smaller ring of the first insulating bracket 34. A 
holder 36 and a retaining ring 37 are mounted on the insulating bushing 32 at 
the bushing's end toward the auxiliary contact room 24, and an elastic member 
38 such as a coil spring is disposed between the retaining ring 37 and the 
stepped section 10c formed in the end toward the auxiliary contact room 24 of 
the first switch cover 10 to urge the first insulating bushing 32 toward the front 
bracket 2. A main contact point pushing spring 39 is disposed to abut at one 
end thereof against a step 31a of the stepped periphery of the contact shifting 
rod 31, and a second insulating bracket 40 in the form of a two-stepped ring, 
that is supported by the main contact point pushing spring 39 at the end 
opposite to the end abutting on the contact shifting rod 31 is disposed around 
the outer surface of the contact shifting rod 31 for sliding movement along the 
outer surface of the contact shifting rod 31 . A main movable contact point 42 is 
disposed in close contact with the outer periphery of the portion with smaller 
diameter of the second insulating bracket 40 and in the space between the step 
formed in the second insulating bracket 40 at the section where the ring 
diameter is reduced and an insulating washer 41, and a holder 43 and a 
retaining ring 44 are provided in order to limit the movement of the main 
movable contact point 42 toward the main stationary contact point pair 26. 
Thus, the movable contact of the electromagnetic switch is constituted with the 
above-described arrangement. 

The engine starter is further provided with a ring 45 fastened to the 
movable rod 4 at the end thereof toward the front bracket 2, a shaft 47 urged by 
a spring 46 to abut against the contact shifting rod 31 at the rod end toward the 
front bracket 2 and, an insulating bushing 48 disposed on the shaft 47 at the 
end toward the front bracket 2, a lever 53 in the form of a claw held by a lever 
holding section 51 via a lever spring 52 with one end of the lever 53 supported 
rotatably by the insulating bushing 48 and the other end thereof supported 
rotatably by a clutch 50 inserted into a rotary shaft 49 of the motor of the engine 
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starter, and a pinion 54 mounted on the tip of the clutch 50, for the purpose of 
inducing the rotation of the rotary shaft of an internal engine by putting the 
pinion 54 in and out of engagement with a ring gear 55 of the internal engine. 

A plunger assembly 56 comprises the movable rod 4, the contact 
shifting rod 31 fastened to the movable rod 4 and the shaft 47, and these 
movable members move between their respective unoperated and operated 
positions thereof. 

The pinion 54 is driven forward and backward by a driving mechanism 
57. The driving mechanism 57 is provided with the lever 53 connected to the 
shaft 47 and the clutch 50. 

The main contact room 23 is separated from the auxiliary contact room 
24 by a separator 58, and the separator 58 comprises a separating wall 27 and 
the elastic member 38. 

A main contact 59 of the starter switch comprises the main movable 
contact point 42 and the main stationary contact point pair 26. An auxiliary 
contact 60 comprises the auxiliary movable contact point 35 and the auxiliary 
stationary contact point pair 25. The main contact 59 makes or breaks a 
connection of a battery 61 to a starter motor 62, while the auxiliary contact 60 
makes or breaks a connection of the battery 61 to the starter motor 62 through 
the resistor 9. 

In the engine starter, electric current is supplied to the switch coil 8 to 
energize the magnetic circuit and thereby to move the movable rod 4 forward 
and backward (left and right in Figure 1). The unoperated position of the 
movable rod 4 is a position in which no electric current is supplied to the switch 
coil 8, and the movable rod 4 remains in the position wherein the rod is 
connected to the clutch 50 stopped by an unillustrated stopper mounted on the 
rotating axis 49 and therefore remains static. The gap G1 between the pinion 
54 and the opposing end surface of the ring gear 55 is the distance between the 
pinion 54 in its unoperated position, or the position wherein the pinion 54 is 
connected to the clutch 50 stopped by the unillustrated stopper and the pinion 
54 in its position wherein the ring gear 55 is in abutment with the end surface of 
the pinion 54 but not in engagement with the spline 54a of the pinion 54. 

The auxiliary contact gap G2 between the auxiliary movable contact 
point 35 and the auxiliary stationary contact points 14 and 15 is the distance 
between the auxiliary movable contact 35 pinion 54 in its unoperated position, 
or the position wherein the raised portion 32a of the insulating bushing 32 abuts 
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against and held at the step portion 5a of the magnet core 5 and the auxiliary 
stationary contact points 14 and 15. 

(gap G2) when the auxiliary movable contact point 35 is in its non-working 
position, or the position of contact point 35 when the raised portion 32a of the 
insulating bushing 32 remains static following abutting on the step portion 5a of 
the electromagnetic core 5. 

The insulating bushing 32 is in its unoperated position when the raised portion 
32a thereof is held stationary at the stepped section 5a of the electromagnetic 
core 5 and the insulating bushing is biased toward the front bracket 2 by the 
elastic member 38. 

A main contact point gap G3 between the main movable contact point 
42 and the main stationary contact points 19 and 20 is the distance between the 
main movable contact point 42 in its unoperated position, or the position of the 
main contact point 42 when the movable rod return spring 3 urges the movable 
rod 4 toward the right in Figure 1 to hold the clutch 50 at the stopper through the 
lever spring 52 and the main stationary contact points 19 and 20. 

When it is assumed that the maximum distance of travel of the movable 
rod 4 when the electric current supply to the switch coil 8 is made on and off is L 
(mm), the contact shifting rod 31 moves an equal distance. A gap defined 
between the end surface 4b opposing to the magnet core 5 of the movable rod 
4 and the end surface opposing to the movable rod 4 of the insulating bushing 
32 in the unoperated position is assumed to be Q (mm), the auxiliary contact 
point 35 is closed when the movable rod 4 moves by a distance (Q+G2)(mm). 
Assuming that the contact pressure distance of the auxiliary movable contact 
point 35 is K1 (mm), then K1 is (L-Q-G2)(mm). The main movable contact 
point 42 is closed when and movable rod 4 moved by the distance G3 (mm), 
and when the contact pressure distance of the main movable contact point 42 is 
assumed to be K2 (mm), K2 is (L - G3). 

On the other hand, the travel distance P (mm) of the shaft 47 is smaller 
than the travel distance L of the movable rod 4 by an amount of compression M 
(mm) of the lever spring 46 because of the compression of the lever spring 46 
when the shaft 47 moves to the left in Figure 1, the distance P (mm) is 
(L-M)(mm). A gap is therefore provided between the contact shifting rod 31 
and the shaft 47. 

As seen in Figure 1, the main contact gap G3 is almost equal to the 
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sum of the auxiliary contact gap G2 and gap Q, while the sum of the auxiliary 
contact gap G2 and gap Q is larger than the sum of the gap G1 between the 
ring gear and the pinion and the compression amount M of the lever spring. 

The resistor 9 is constructed from a resistance plate made of a 
copper-nickel alloy, and It is possible to attain preferred levels of resistance and 
rated power in the resistor 9 by selecting a width 63 and a pitch 64 as shown in 
Figure 6. That is, in order to increase the rated power, the width 63 may be 
increased and the pitch 64 may be correspondingly decreased to increase the 
number of turns, enabling to easily obtain the resistor 9 having a different rated 
power but the same resistance. The resistor 9 is manufactured by insert 
molding within a phenol resin a metal sheet punched into a serpentine 
configuration and bent into a cylindrical shape. The outer diameter of the 
cylindrical resistor 9 is substantially equal to the inner diameter of the casing 1 
so that the resistor 9 can be intimately fitted within the casing 1. The inner 
diameter of the resistor 9 on the other hand is larger than the outer diameter of 
the switch coil 8. 

The opening and closing timing of the main and auxiliary contacts of 
the engine starter will now be described. As shown in the circuit diagram in 
Figure 2, when a starting switch 65 is turned on, an electric current is supplied 
from the battery 61 to the switch coil 8 to induce a magnetic force that attracts 
the movable rod 4 toward the electromagnetic core 5, then the movable rod 4 is 
moved to the left in Figure 1 while compressing the moving return spring 3. As 
a result, the insulating bushing 48 connected to the shaft 47 moves to the left in 
Figure 1, causing the lever 53 to turn counterclockwise on a lever holder 52, 
and the pinion 54 is moved to the right in Figure 1 till it abuts on the end surface 
of the ring gear 55. During this movement, although the movable rod 4 is also 
moved by the distance G1, since G2+Q is larger than the gap G1, the auxiliary 
movable contact point 35 does not abut against the auxiliary stationary contact 
points 14 and 15. When the end surface of the pinion 54 abuts the ring gear 
55, the holding point on the lever 53 supported by the clutch 50 is not permitted 
to move. However, due to the force pulling the movable rod 4 toward the left in 
Figure 1, the lever spring 46 flexes to permit the movable rod 4 advances till it 
abuts on the end facing to the movable rod 4 of the electromagnetic core 5 
while pushing the insulating bushing 32, thereby the auxiliary movable contact 
point 35 moves to the left in Figure 1 till it contacts the auxiliary stationary 
contact points 14 and 15. When the auxiliary movable contact point 35 is 
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brought into contact with the stationary contact points 14 and 15, an electric 
current flows from the battery 61 to the starter motor 62 through the resistor 9. 
Because this electric current flows through the resistor 9, the current value 
increases slowly and the rotation rate of the starter motor 62 also increases 
slowly. The ring gear 55 therefore engages slowly with a spline 54a of the 
pinion 54 while being guided by the end surface of the pinion 54. 

When the ring gear 55 engages with the spline 54a of the pinion 54, the 
contact shifting rod 31 also moves to the left in Figure 1 to bring the main 
movable contact point 42 in contact with the main stationary contact points 19 
and 20. Consequently, an electric current flows from the battery 61 to the 
starter motor 62 through the main contact, causing the starter motor 62 to rotate 
at a rated speed to start the engine. 

When the main contact 59 is closed, since the resistor 9 is connected 
between the auxiliary contacts 60, the impedance in the circuit on the side of 
the auxiliary contact 60 become by far higher than that in the circuit on the side 
of the main contact 59, no significant amount of electric current flows through 
the circuit at the side of the auxiliary contact 60. 

The auxiliary movable contact point 35 is biased by the elastic member 
38 toward the front bracket 2, and the movable rod 4 is also biased toward the 
front bracket 2 by the movable rod return spring 3 in the compressed state. 

When the engine is started, the starting switch 65 is turned off to 
interrupt the voltage supply onto the switch coil 8 and the attractive force acting 
on the movable rod 4 to the right in Figure 1 is eliminated, whereby the movable 
rod 4 is moved to the right in Fig. 1 by the spring action of the movable rod 
return spring 3. Consequently, the contact shifting rod 31 connected to the 
movable rod 4 moves to the right in Figure 1 to cause the main movable contact 
point 42 to separate from the main stationary contact points 19 and 20. At the 
same time, the movable rod 4 is separated from the insulating bushing 32 and 
the auxiliary movable contact point 35 is moved quickly to the right in Figure 1 
due to the resilience of the elastic member 38, thus opening the auxiliary 
contact 60. Even if the pinion 54 cannot move smoothly during this operation 
due to friction with the ring gear 55, there is no continuous flow of large electric 
current into the resistor 9 because the auxiliary contact 60 is permitted to 
independently separate from the operated position. 

The engine starter of the present invention arranged in the circuit 
illustrated in Fig. 2 was checked as to the opening and closing states of the 
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auxiliary contact by repeatedly performing the starting of the internal combustion 
engine and it was confirmed that the auxiliary contact was stably separated at 
the timing it should be separated and there was no electric current flowing into 
the resistor 

Following the repeated starting of the engine, the stationary contact 
points in the main and auxiliary contact rooms were observe and found that 
there was no significant deposit of metal powders or the like seen in the main 
contact room on the surface of the auxiliary contact. 

In the engine starter structured like this, it is possible to prevent the 
auxiliary contact room from being contaminated by metal powders that could 
generate during the closing and opening of contacts in the main contact 
chamber. 

Further, drift of metal powder from the main contact room to the 
auxiliary contact room can be prevented by the compression of the auxiliary 
movable contact point return spring. 

Further, when the starter coil is excited, the ring gear abuts against the 
opposing end surface of the pinion that is not yet rotated and thereafter the 
auxiliary contact is closed to allow an electric current to flow through the 
series-connected circuit, whereupon the ring gear slides on the end surface of 
the pinion that is now started to slowly rotate to eventually engage with the 
spline of the pinion, thus alleviating the improper engagement between the 
pinion and the ring gear. 

Further, when the excitation of the starter coil is interrupted to return the 
movable rod to its unoperated position, the contact shifting rod is moved by the 
movable rod 4 after the closure of the main contact irrespective of the return 
movement of the shaft, so that the auxiliary contact opens following the opening 
of the main contact without delay and no electric current flows into the resistor. 

Further, since the main contact gap and the auxiliary contact gap can 
be independently determined, the precision of assembly needs not be 
particularly high, providing a saving of manufacturing cost. 

Further, even when the assembly is achieved with a standard level of 
precision, the auxiliary contact is not closed upon the abutment of the ring gear 
against opposing end surface of the pinion and the auxiliary contact closes only 
after the lever spring flexes. 

Further, when the ring gear initiates the engagement with the spline of 
the pinion, the ring gear engages quickly with the spline due to the spring action 
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of the lever spring, and consequently the ring gear and the pinion rotate while 
engaging with a wide area of contact, so that the ring gear and the pinion suffer 
from a lesser damage at their abutting surfaces. 
Embodiment 2 

Figure 7 is a sectional view of the main and auxiliary contact rooms of 
the engine starter of another embodiment of the present invention. In the 
engine starter shown in Figure 7 an elastic member 66 such as bellows is 
fastened to the side of the separating wall 27 facing toward the main contact 
room 24 and a contact shifting rod 31 is passed through a hole 27a formed in 
the separating wall 27 and the elastic member 66 and extends into the main 
contact room 24. The main movable contact point 42 supported by the main 
contact pushing spring 39 on the contact shifting rod 31 connected to the 
movable rod 4 (Figure 1) in the unoperated position is brought into contact with 
the end portion of the elastic member 66 at the surface of the main movable 
contact point 42 facing the elastic member 66. When the switch coil 8 (Figure 
1 ) is excited to move the contact shifting rod 31 to the left in Figure 7, the elastic 
member 66 expands while keeping contact with the main movable contact point 
42. 

The engine starter of the present invention arranged in the circuit 
illustrated in Fig. 2 was checked as to the opening and closing states of the 
auxiliary contact by repeatedly performing the starting of the internal combustion 
engine and it was confirmed that the auxiliary contact was stably separated at 
the timing it should be separated and there was no electric current flowing into 
the resistor. 

Following the repeated starting of the engine, the stationary contact 
points in the main and auxiliary contact rooms were observe and found that 
there was no significant deposit of metal powders or the like seen in the main 
contact room on the surface of the auxiliary contact. 

In the engine starter structured like this, it is possible to prevent the 
auxiliary contact room from being contaminated by metal powders that could 
generate during the closing and opening of contacts in the main contact 
chamber. 

It is to be noted that while an elastic member which is bellows is 
provided on the partition wall in this embodiment, the contamination of the 
auxiliary contact room can be alleviated when an elastic member such as 
ordinary spring is disposed coaxially with respect to the shifting shaft. 
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As has been described, the engine starter according to the present 
invention has the advantages described below. 

The engine starter comprises a starter motor, a pinion that advances to 
or recedes from a ring gear of an engine to engage or disengage with said ring 
gear, when driven by said starter motor, main and auxiliary contacts for driving 
said starter motor by two different speeds, a resistor connected to said auxiliary 
contact, a plunger assembly that supports movable contact points of said main 
and auxiliary contacts and shuttles between the non-working and working 
positions of said movable contact points, a switch coil that causes said plunger 
assembly to move to put said main and auxiliary contacts in and out of contact, 
and a starter switch including a driving mechanism causing said pinion to 
advance to and recede from said ring gear, wherein a separator is provided 
between said main and auxiliary contacts. Therefore, the contamination of the 
auxiliary contact room by metal powders that generate in the main contact room 
during the closing and opening of the contacts can be prevented. 
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